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■ have held this position for 36 years. 

■ i hsccaWcate degree in Chemical P-ngineering 016 

Memorial Fellow***, the Alpha Chi Sigma Award (ar*on.l <* «--* m 
Bn.nn.enns> and the Unl^ 

Federal 

responsibuities included tatnring and ,*ear* in interim pl«nom=na. 

Let, (Colioid and Surfaco Chemistry Division *. W> -* Sisma Xt am- 1964. I have 
Soc.rtyCCoUD.dand containing solutions and have published the following 

tier formed research on surFactant-coniauiuig . , T „ Patent 

P . , t . , _ f rtT , .urfectant-^Uining solutions that have relevance to U.S. Patent 

technical articles of interest on surtactani-^onum^s 
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No. 5,922,299 to Brutema, « ... <)-■»»< ft.**-. »■-* (137 pap«. » «M 
and colloid with fte fcUowtag deal** wi* a"**** « -**° t . 

4 JSSa-ScSffi** J- C -tb.te-.cf Surface Acn, c Ag.nt.ao™ aUo^d- 

p^V p^mtt iq «-r-T-«-- 1L NJ1. IJ. Ed., Cnem. KIDPsr ruo 

a£ft t1\2K» J. C., "Surface DMBtflou te !«-**«• >»" "* <*""■ 

StiVS SSm j. c a— ; * J - Kor - 

, 2 S!^££TaS£k1^ ■* ^ 

Elsevier, Amsterdam, (1W5). «nifflision Effcots in the FloccuUtion of 

and P. Bothorel. Eds.. Plenum Press. New York, pp. 1607-1616 (1986). 
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Ind. Ens «T F fT^t^l C "Th«Ef5«* of AdKrted Polymers on tie ESA 

26 F^O C^B^Tc, "toeraetion between Surface Active Sped*, * Evanescent 
STS T^bLS' ^TSLSSSi of to Adsorption Configuration of PolyCethyleae 

28 SS^--^• , i 1 ■ s£ ^* l,o " ^-, * , '■ ^ a*""*-* 11 

tiyoropnop^ °." , * «? j rwrr t r "The AEeregatioii Kinetics of an 

Agsrogation-BKdo* Pioc«s,^b». fS- Sc i , 43. 3003 » lueonlbmiation 

183 (1991) ■ ana Adhere L "Adlawr Thickness- of Two 

14 Aksbem A. Einarson, B. f Berg, J. C, andUdDerg, j^., Aawyw n» H99n 

tH p r»,n»^ 

Precipitation by Polyetetrolytear O*; S.lS^S^to.oopy 8a Estimating 
' anrf'l4e«? ^^""The Nad-Induced Aggregation of Diparrattoyl 

Interne," J. Colloid Interface Set.. 1S2, 218 (1992). 
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4^0^^^ 

Dispersion ^^^f^^Tst^^ou of Colloid Latex Dispersions," 
42. Einarscra, M. B., and Berg. J. 

/ CoHotf Interface Sci 15* 165 £9M> • Do on mo0 Formation in 

44 Snyder, B.A., Schmidt, D. C,, and Berg, J- ^ ? ,rti l-mo^ 

49. Secfco*. J. E„ audBerg, J. C =-™ I ™?£S25? Colloids and Surfaces , 121. 89 
i 1 "?" x/ * «m«t Ber*. I C "The Role of Long Tails in Steric Stabilization and 

50 -^ry^^ 

5 1 . Kim, A. Y., and Berg, J. C. "Fractal Hcteroaggregation of Oppositely Charged Colloids," J. 
Colloid bttBjface Set, 229, 607 (2000). "^stabilization of Electtosterieally 

" ^iiL^- J. SSoSlme*****- Sep.. 22,2000). 

™ August 26.. ^» — rf^F^--**-***- f""!^ 
and l»d — -* — « — «— « 
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7. I - m oxp«t in *. Ml of internal - «*« '"**» 
and sdf-asBomblod sttratimss 6nnea therein. 



8 . ^-aB.^^--*^^^^*"^^"- 

ft, „v«r ten _i On. of «*«y ricill in the srt wW— Known . Ansa* 26. WW ** 

m *al oxide of °^^'°**<*^^™"°?T, 

, t u ^ v to T Blinker and G. W Scherer. Sol-Gel Science, The 

from the textbook published by Brinker (C. J, Punlcer ana u Aww-itis 
_ . , _ . r - p^asine. t» 97 (1990), attached hereto as Ex, A) where it is 
Physics and Chemistry of Sol-Gel Processing, p. /• 

melne,*^^^ 

patent filed September 251997 as**** that silica oxides are within Abroad metal oxxda 

di S cLLpru™Uyh^^ 
■ This September 27,1997 understanding by on^ 

ihat on August 26. 1997-just slightly more than one month earlier-it was well known that 
silicon dioxide is just one example of a range of metal oxides. 

o canonic surfactants are referred to as preferred" sWactants in the Brumsma patent at 
column 7, lines 40-52. On. of ordinary skill in the art on August 26, 1997 would have known 
that other surfactants, e.g. anionic or non-ionic or amphoteric, can be usefully employed m 
substitution therefor in the described process for forming mesoporous films. This ts because 
other surfactants, including non-ionic ^W«b-^^«-^ 
powders (See, for example, 3. A. Bagshaw. E. Prouaet. T. J- Phmavia, Science, VoL 269, P 1242 
(1995) attachedhereto as Exhibits). Further, the surfactants described in the Bruiusma patent 
would be understood to be -free' surfactants in the sense of the Brinker patent's use of the term. 
Brinker means fre* as opposed to miceUar surfactants. This same freedom characters the 
surfactant, used in the Brumsma patent to form a mesoporous film (See expert Declaration of 
Jun Liu regarding surfactant concentration below CMC, attached hereto as Exhibit C). 

10 Catalysts are typically either base or acid, and those of skill in the art of sol gel synthesis 
would have been well aware of the possible substitution of a base catalyst, as described m the 
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alternative in the Briber patent, for the described acid catalyst of the Bruinsma patent on August 
26, 1997. This is because the use of base catalysts had been already reported for synthesizing 
mesoporous powders using surfactants and inorganic precursors. (See, for example, Kresge, C. 
T.. Leonowicz. M. E, Roth, W. J., Vartuli, J. C, & Beck, J. S. Ordered mesoporous molecular 
sieves synthesized by a liquid-crystal template mechanism, Nature, Vol. 359, pp. 710-712 
(1992), attached hereto as Exhibit D). 

11. Aqueous solvents as described in the Bruinsma patent would have been understood by 
those of ordinary skill to be water mixed with one or more other solvents, e.g. alcohol. The use 
of such an aqueous solvent is convenient for synthesis of film from a sol precursor. Organic 
solvents, as described in the Brinker patent, are simply an organic solvent containing one or 
more other solvents including water. Banker's examples all used water-alcohol mixtures, and 
thus Brinker's organic solvents are nothing other than aqueous solvents described in the 
Bruinsma patent's examples and claims. 

12. It would be reasonable for one of ordinary skill in me art to assume that the silica 
precursors described in the Bruinsma patent could be substituted by similar metal oxides. This 
had been demonstrated already much earlier than 1 996 in general synthesis of mesoporous 
materials. (See, for example, Q. Huo, D. I. Margolese, U. Ciesla, P. Peng, T. E. Gier, P; Sieger, 
R Leon, P. M. Petroff, F. Schuth, G. D. Stucky, Generalized synthesis of periodic 
surfactalt/inorganic composite materials, Nature, Vol. 368, p. 317 (1994), attached hereto as 
Exhibit E). 

13. The solutions used to deposit films in the examples of Bruinsma use a water-to-TEOS, 
i.e. water-to-silicon, molar ratio of 7-to-l. (TEOS is the tetraorthosilicate precursor containing 
one Si atom in one molecule of the TEOS.) This is higher than the water-to-Si molar ratio of 2 
that is theoretically sufficient, i.e. the stoichiometric ratio, for complete reaction to form 
anhydrous silica. (See, for example, C J. Brinker and G.W. Scherer, Sol-Gel Science, The 
Physics and Chemistry of Sol-Gel Processing, pp. 108-110 at 109 (1990), attached hereto as 
Exhibit F.) So the excess water used in Bruinsma simply indicates a superstoichiometric amount 
of water with respect to the TEOS. 



PAGE 11/1 3 * RCVD AT 7/2712004 7:54:13 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/2 * DNIS:8729306 * CSID:5032744622 * DURATION (mm-ss):04-58 



JUL-27-2004 TUE 04:01 PM MARGER JOHNSON 



FAX NO. 5032744622 



P. 12 



14, Surfactant-tcmplated materials have been calcined over a wide range of temperature 
from 400*C to over 650*C. (See, for example, U.S. Patent No. 5,622,684 to T J- Pinnavaia and 
S-A, Bagsbaw, entitled Porous Inorganic Oxide Materials Prepared by Non-ionic Surfactant 
Templating Route, and issued April 22, 1997, attached hereto as Exhibit G.) In the 
semiconductor manufacture process, wafer processing temperatures during application of 
dielectric films generally should not exceed approximately 400-450°C for $igniflcant periods of 
time. This is because the transistor and other device9 within the silicon substrates can be 
damaged by excessive heating. Furthermore high temperature treatments much higher than 
about 450*C can damage the integrity and performance of overall device structure containing 
porous films and other features in a microelectronic device. The Bruinsma patent describes the 
use of 450°C calcination temperature in one example. Anyone with ordinary skill in the art in 
August 1937 would logically conclude that the material could just as easily have been calcined at 
any temperature from 400*C to 450°C. 

15. I, the undersigned, declare that all statements made herein of my own knowledge are true, 
and chat all statements made on information and belief are believed to be true;. and further, that 
these statements and the like so made are punishable by fine or imprisonment, or both, under 
Section' 1001 of Title 18 of the United State* Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issuing thereon. 



7 * 
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Dated this day of AJos/gMQBJL- . 2000, 



^Professor 

Of University of Washington, Seattle 




THTCh (=> ran 
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